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The Australian freight task is expanding rapidly 
and is expected to double in the next twenty 
years (BTRE 2002). The relative share of freight 
between road, rail and sea has seen a signi.cant 
change over the past twenty years, raising 
concerns related to environmental impacts 
including air quality and greenhouse gas 
emissions. 
 
Modal energy comparisons should re.ect the door 
to door task. A complete freight task will involve 
more than one mode in many cases, particularly 
due to presence of road legs for pickup and 
delivery. 
 
The characteristics that are considered for a 
comprehensive understanding of energy 
consumption across the entire freight task are 
highlighted in Figure 1. 
 
Recent attempts to compare freight modal energy 
demand, such as ATC (1991), IFEU and SGKV 
(2002) and Affleck (2002), lack an analytical 
energy accounting framework necessary to 
thoroughly understand and describe the complete 
freight task’s energy consumption on various 
Australian corridors. 
 
Figure 1    Comparison Routes 
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The study focuses separately on quantifying the 
parameters influencing energy consumption for 
road and rail. 
 
The study focuses on characterising the energy 
performance of road transport based on traffic 
and terrain characteristics. The influence of 
vehicle characteristics is also dominant. We use 
of ‘representative vehicles’ to estimate energy 
consumption.  
 
The influencing parameters considered for 
evaluating road energy consumption are: 
• Speed; 
• Grade; 
• Payload; 
• Congestion; and 
• Curvature. 
 
The relationship between fuel consumption and 
those influencing parameters are adopted from a 
NIMPAC style model (Thoresen 2003) and 
validated with vehicle run simulator (Design Pro) 
developed by a truck engine manufacturer. Since 
NIMPAC does not directly quantify the effect of 
payload on the fuel consumption, an additional 
payload correction term has been proposed here. 
A typical relationship between Gross Vehicle 
Mass (GVM) and Fuel Consumption derived for 
the comparison is shown in Figure 2. The final 
verification of a new combined estimation is to be 
carried out using fuel consumption data collected 
from various freight operators. 
 
Figure 2  Gross Vehicle Mass vs Fuel 
consumption for a typical B double 
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       Source: Design Pro 
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Development of a spreadsheet tool 
 
The energy comparison tool under development 
is designed to provide estimates of the energy 
consumption implications of changes in mode 
and vehicle types; average loadings; road; and 
rail segment improvements and other operating 
parameters.  
 
The interrelationships between the nine 
worksheets which make up the tool, is 
summarised in Figure 3. 
 
The tool is to be tested for a section of the 
Toowoomba to Brisbane freight corridor, climbing 
the Great Dividing Range. The section is planned 
to be replaced by a second range crossing, for 
which the spreadsheet tool would assess 
reduction in energy consumption for both the 
modes. 
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Figure 3: Flow diagram of the spreadsheet tool under development 
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